Vascular morphometry of KHT and RIF-1 murine sarcomas.
Although tumor oxygenation and vascular structure have been studied extensively, previous work has most often been qualitative in nature. To clarify underlying physiological mechanisms, a more quantitative approach is needed. The current work considers two murine tumor lines of differing radiobiological hypoxic fraction (HF), the RIF-1 and the KHT fibrosarcomas. Following intravascular injection of India ink, histological sections were prepared and quantitated in terms of anatomical blood vessel-tumor cell distance distributions and vessel diameters. Vessel diameters increased with increasing tumor volume for RIF-1 tumors, while not changing significantly for the KHT. The fraction of the tumor within a given distance of the nearest blood vessel, varied as a function of: (i) tumor line, (ii) distance from tumor surface, and (iii) tumor volume. For small-volume tumors, intertumor differences in vessel-tumor cell distances correlated with differences in radiobiological HF, while for large-volume tumors, vessel-tumor cell differences were not significantly different between tumor lines. Combining current findings with previously determined intravascular oxyhemoglobin distributions in the same two tumor lines, it was apparent that not only is a substantial portion of the tumor volume beyond the expected oxygen diffusion limits of blood vessels, but, in addition, a relatively low percentage of these vessels is capable of supplying oxygen.